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INSPECTION and INSTALLATION 

Your unit was carefully packed at the factory in a protective carton. Nonetheless, 
be sure to examine the unit and the carton for any signs of damage that may have 
occurred during shipping. If there is such evidence, don't destroy the carton or packing 
material, and notify your dealer immediately. 

It's a good idea in any case to save the carton and packing should you ever need to 
ship the unit. 

In the event of initial problems, contact your dealer first; your unit was thoroughly 
inspected and tested at the factory. 

In addition to your new 263X, the carton should contain this owner's manual and a 
warranty /registration card. Please fill the card out and send it to us. The carton also 
should contain hardware for rack-mounting both a single unit (screws, a long [half-rack- 
width] ear, a small L-bracket, and a short rack ear) and two units together (side plates 
along with a screwdriven joiner). See below. 

No special ventilation is required in any installation; other components may be 
stacked above or below the unit provided they don't generate excessive heat. 

Here's rack-mounting for a single unit: 




It may help to line everything up on a table as you tighten the screws. The enclosed 
sticker with circuit-action graphs may be placed on the long rack ear. 

Here's rack-mounting for a 263X and a 463X or 163X, or other "-63X" series units (or a 
pair of 263Xes): 

1 6c 2) Attach side panels; 

3) Bring units together, lining up the side panels with the screw-joiner catches, 
and then gently tighten the screw to close the catches. 
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PERFORMANCE SPECIFICATIONS 



Frequency response 


20 Hz-20 kHz +1 dB 


THD 


0. 1 % (no de-essing) 


Equivalent input noise 
Maximum input 
Maximum output 
Input impedance 
Output impedance 


-85 dBv unweighted 
18 dBv 

1 8 dBv into 600 ohms 
391 k-ohms, single-ended 
22 ohms, single-ended (designed to drive 
600 ohms or greater) 


Automatic de-essing 


operating range 


+18 to -35 dBv 


Maximum attentuation 


Greater than 20 dB, variable 


Crossover point 
Filter type 


800-8k Hz, variable 
12 dB/octave lowpass, 6 dB/octave 




derived highpass, phase-coherent 


Gain 


Unity (rear input); 0-20 dB (mike input) 


Attack time 


Program-dependent: 




2 ms for 10 dB de-essing 
600 us for 20 dB de-essing 


Release time 


Program-dependent: 


Power requirements 


26 ms for 20 dB de-essing (750 dB/s) 
100-120/220-240 V ac, switchable; 50-60 Hz; 7 W 


Notes 





1) Specifications are subject to change. 

2) All voltages are rms (root-mean -square). 

3) 0 dBv is defined as 0.775 V regardless of load impedance. 

Subtract 2.2 from the dBv figure to convert to dBV 

(i.e., referred to 1 V). When the load impedance is 600 ohms, 
this particular dBv is also known as ''dBm.” 

4) Noise fi^es are for 20 Hz -20 kHz. 

5) Attack time is the time required to reduce the signal to 63 % of the final 

level during de-essing; release time is the time required to restore gain 
to 90% of the original level after de-essing. 

6) ''dbx" is a registered trademark of dbx, Newton, Mass. USA, 

a division of BSR North America Ltd. ■■■ 
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1 INPUT, OUTPUT. These jacks are for a line-level input and ouput and are the stan- 
dard 2-circuit ("mono") 1/4" phone type, where the tip carries the signal and the 
sleeve carries the ground. 

2 Hi-Z trim. This screwdriver control sets the gain of the preamp for the micro- 
phone input (see front panel). The gain is set at the factory at +20 dB (all the way 
right, or clockwise) and shouldn't be changed unless your mike output is very hot. 

All the way left (ccw) is unity (0 dB) gain. 

3 VOLTAGE SWITCH. This must be properly set for your ac voltage; be sure to check 
before plugging in and powering up. For nominal 220-V operation an adaptor plug on 
the ac cord will be required. 




1 HIGH FREQUENCY or BROADBAND LEDs and pushbutton. This button controls 
the processing bandwidth and should be switched according to what works better 
sonically — which usually means High Frequency for performance or recording and 
Broadband for mixing. See the discussion About De-Essing, p. 5. 

2 GAIN REDUCTION LEDs. These 12 LEDs show in decibels how much de-essing is 
taking place. 

3 GAIN REDUCTION/DE-ESSER slider. Moving this slider to the right, in the MORE 
direction, increases the amount of sibilance — excessive "ess" sounds — reduction. 
Start in the middle, which is a good choice for the majority of situations. We'll 
discuss this in detail later. 

4 FREQUENCY. This thumb knob varies the circuit for specific sibilance frequency 
ranges. Start around 4 kHz and adjust by ear; discussion later, too. 

5 Hi-Z MIC. INPUT jack. This connects to the 263X's low-noise FET preamp. Any- 
thing plugged into this jack, overrides the rear input. There's enough gain that vir- 
tually all high-impedance mikes can be plugged in directly; a trim is on the rear for 
very hot ones. 




HOOKUPS 



Inputs and Outputs 

The line-level inputs and outputs are single-ended (unbalanced) and should be con- 
nected to other such equipment with single-conductor shielded cable, as shown here. 




2-Circuit ("Mono”) Plugs and Single-Conductor Shielded Cable 

This will work fine for balanced inputs, too, but if the 263X input is connected to source 
equipment with balanced outputs, the next hookup should be used. Most balanced sources 
will work without the dotted connection between the ring (-) output and the sleeve (the 
ground — this is true for "active-balanced" and "ground-referenced" outputs). This float- 
ing condition unbalances a balanced source, which is usually okay. However, some 
sources require the dotted connection, e.g., "transformer-isolated" balanced outputs. We 
recommend making the connection only if necessary for your installation, because some 
active balanced and ground-referenced outputs may be damaged by doing so. Consult the 
owner's manual. 



T R S 

CDEZ 
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OUTPUT 



Balanced Outputs and the 263X Line Input, Single-Conductor Shielded Cable 

To take advantage of the balancing capability provided by the balanced inputs, the 
following connection may be used when the 263X output is connected to a device with 
balanced inputs. 
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OUTPUT 



Balanced Inputs and the 263X Line Output, Two-Conductor Shielded Cable 

The connection between the shield and the sleeve at the 263X end of the cable should be 
made only if hum develops in your installation. 

The Hi-2 mike input is single-ended (unbalanced) also and should be connected to 
mike outputs with single-conductor shielded cable as shown at the top of this page for 
line-level jacks. By the way, with hi-Z mikes avoid long cable runs, as they can reduce 
high-frequency response. 
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SETTING UP 



Which Input? 

Use the rear -panel (line) input in recording or performance when the mike to be 
de-essed is already preamplified, as through a console. When mixing or submixing, the 
signal from the deck (or console) goes here as well. 

Use the front-panel Hi-Z input either in the studio for adding quick (direct-input) 
overdubs or in performance when no mixing console is used. 

Setup 

Start with the Frequency knob at midpoint (4 kHz), the button switched to High 
Frequency, and the slider in the middle. Listen to the vocal (or whatever) and move the 
slider right or left (more or less) until the sibilance or "spitty" sounds are reduced agree- 
ably. Then fine-tune the Frequency knob as necessary, adjusting for the best tonal char- 
acter to the "ess"es, although 4 kHz usually gives good results. 

Then slowly push the slider right or left until the desired amount of de-essing is 
achieved, fine-tuning the Frequency knob if needed, again noting that best results are 
usucdly obtained with mid-region settings. 

The Hi-Z mike trim 

This screwdriver trim is rarely necessary in practical applications; most of the time 
it won't need to be adjusted. It should be reset ONLY if you hear distortion while using 
the Hi-Z input: the mike is probably overdriving the Hi-Z input and the gain must be 
changed. 

To adjust it, use your mike through the 263X with the slider to the far left. Listen 
to the output. Turn the Hi-Z trim down (ccw) until the distortion disappears. If distor- 
tion is still audible with the trim all the way down, the problem is not in the 263X. 
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ABOUT DE-ESSING WITH THE 263X 



High Frequency or Broadband ? 

In order to detect that harsh, spitty sound of excess sibilance, all incoming signals 
are split into two frequency bands regardless of this button setting. Too much "ess" con- 
tent shows up as too much high frequencies relative to lows; the 263X circuit responds 
whenever this happens. The button controls what happens to the signal you hear at the 
263X output when the detector circuit recognizes an "ess." 

If the button is set to the HF position, the circuit reduces the high-frequency band 
only — which (as noted) is generally the best choice for live situations and recording. 

This brings down only the frequencies where excessive "ess"es are located. 

The Broadband setting helps more during mixdown, for excess sibilance tends to 
saturate tape, producing low-frequency modulation products ~ distortion — during play- 
back. In this setting the entire frequency spectrum gets attenuated, which reduces the 
level of the distortion along with the sibilance. 

The slider 

This governs the overall amount of processing. With most material, mid-settings will 
work well; these reduce the "ess" just enough to put the balances aright. Vary them to 
suit your ear. Also experiment with wider departures from the middle for non-vocal 
material, but be advised that far -right settings may cause sibilants to sound swallowed, 
even comical. 




The Frequency knob 

This sets the crossover point between the high and low bands (again, 4 kHz is a good 
starting point). Subtle variations can be achieved with fine-tuning and a close ear on the 
characteristics of the vocal. Note that this knob varies the crossover point for the detec- 
tor even when you're in the Broadband setting. The technically minded will want to know 
that the 263X banc^piitting filters are phase-coherent, ensuring accurate phase relation- 
ships at the output after the signals are recombined. 
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Some Elementary Phonetics 

Sibilance is the hissing or rushing sound produced by biowing air thru a constricted 
(narrowed) mouth opening or across the edge of the teeth, as in the "s" and "ssh" in "sash." 
Sibilants contain predominantly high-frequency components with a sharp rise above 1 kHz 
and most of the energy in the 4-10 kHz band, centered on 6-S kHz. Much of the energy in 
non-sibiiant speech (vowels and semi-vowels) for both sexes lies in the 200-400 Hz octave 
with a rolloff above 1 kHz. The singing voice has the same spectral distribution but usu- 
ally contains additional small energy peaks and often a larger peak between 2 and 3 kHz, 
which can be 5 to 10 dB louder than for the same non-singing voice. 

Because of the way it detects excesses of high-frequency energy, the 263X is very 
effective for vocal problems wider -ranging than sibilance. Many sharp high-frequency 
sounds cause difficulty in recording and sound-reinforcement situations; those produced 
by blocking the air flow and then suddenly releasing it ("f's, "th"s, etc., in addition to the 
sibilants) will be successfully handled by the 263X. For example, the "t" in "top" has a 
substantial peak around 8 kHz with little energy below 4 kHz; this type of sound can be 
as troublesome as any. 

Current studio and performance equalization often boosts the lead vocal track in the 
4-8 kHz region, for doing so improves intelligibility and crispness and makes the vocal cut 
through the hot mixes typical of rock productions. This is fine until problem passages 
occur: the boost can cause an increase to the point where (in extreme cases) one has 
trouble distinquishing between sibilance and cymbal crashes. Compression on vocal 
tracks also commonly aggravates sibilance, for time constants that otherwise sound 
smooth on vocals are often too slow to catch the elusive "ess." Further, the energy con- 
tained in "ess" sounds is usually lower than the rest of the vocal program, which means 
that sibilants receive less compression than other parts of the vocal, causing them to 
sound louder. (A given mike can be another aggravating factor.) But not adl causes of 
excessive sibilance are electronic. The normal levels vary widely from one voice to 
smother and from one mike technique to another, and inherently harsh sibilants often ruin 
an otherwise pleasing singing voice. 

The annoyance of excessive sibilance increases when they are transmitted through a 
channel with limited dynamic range. Broadcast and recording engineers can face a major 
problem since hot high-frequency signal levels leave little headroom. And in large-scale 
sound-reinforcement applications, an extra 6 dB of headroom may require hundreds or 
thousands of extra watts of amplifier power, especially when compression has increased 
the relative sibilant level. Proper control can prevent high-frequency clipping and 
tweeter burnout and will enable higher sound-pressure levels without a large increase in 
amp output. Equalization is often used in an attempt to cure these problems, particu- 
larly if they arise from heavy vocal compression. But sibilants can occupy a fairly broad 
portion of the important 4-8 kHz intelligibility band, and a static EQ dip in this area will 
cause loss of articulation and dull Sound. Equalization is not the solution. 

Other Applications 

The 263X has surprising uses in processing instruments. Any signals that have large 
high-frequency levels without accompanying low frequencies can be modified; depending 
on the control settings, changes can be subtle or obvious. Guitar plucks processed 
through the 263X will be mellower, with less pick noise and less bite at the start of each 
note. "Spitty" brass will benefit likewise. Try both HF and Broadband modes as you 
experiment. 

We have noted that mid-settings of the slider give natural-sounding results and that 
far -right settings cause exaggerated effects. But on synthesizers and drums, go ahead 
and try extreme settings, and experiment to find new effects on other instruments. 
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Circuit Descriptions (Theory o-f Operation) 
Audio Signal Path 



Preamp (Input Buffer) 

The incoming audio signal is -first buf-fered by the LF353 type op— amp , 
UlA. Ac coupling is thru C2 to the PET input stage o-f UlA. The input 
impedance o-f 391k ohms is determined by the sum o-f R1 and R2. Cl provides 
some RF supression, shunting to ground high frequency signals greater than 
about IMHz. When the front panel Hi-Z Mic input is used, R3 is connected 
to ground thru the sleeve of the input plug activating the gain trim, R4. 
The gain can be adjusted from unity (OdB) to a maximum of 10 (20dB> . When 
the rear panel input is used, the signal travels via shielded cable thru 
the tip-shunt of the front panel jack and then to UlA. One end of R3 is 
now left open and the circuit will have unity gain regardless of the 
setting of R4. Correct operation of this circuit can be checked at TPl. 

The output of the preamp is then sent to the Broadband RMS Detector, the 
Lowpass Filter, and to the VCA (when in Broadband mode). 

Lowpass Filter 

UIB inverts the signal and feeds it to the second— order lowpass filter 
made up of USA and its associated components. The cutoff frequency is 
varied over a range of 8O0Hz to 8kHz by the front panel Frequency control, 
R25, a dual reverse log taper pot. The high frequency portion of the 
signal at the output of USA falls off at 12dB per octave with the — 3dB 
point at 800Hz when the pot is set to its minimum resistance, 
counter-clockwise position. The — 3dB point shifts to 8kHz when the pot is 
set to its full resistance, clock— wise position. The response of this 
filter is checked at TP2 and the signal is routed to the one input of the 
Highpass filter and to the Mixer/Output Buffer when the High Frequency 
mode is selected via the front panel switch, SI. 

Highpass Filter 

USB is used to~subtract the Broadband signal from the Lowpassed 
signal. The result is a "Derived Highpass" response in which the low 
frequencies fall off at a rate of 6dB per octave below the cutoff point 
set by the Lowpass filter described above. This method of filtering has 
the advantage of being "Phase Coherent " and when the Highpass and Lowpass 
filter outputs are combined, the result is the original Broadband signal 
waveform exactly, without any phase-shift related distortion. The output 
USA is sent to the HF RMS Detector and to the VCA when the High Frequency 
mode is selected. 




VCA 



The input to the VCA (Voltage Controlled Amplifier) is either the 
Boradband signal -from the Preamp or the Highpassed signal from USB 
depending on the position of the front panel High Frequency/Broadband 
switch. In either case, this input is ac coupled thru C19 and R41 to pin 1 
of U6, the dbx integrated circuit VCA. The ratio of the input current (at 
pin 1) to the output current (pin 8) is controlled by the voltage applied 
to pins 2 and 4. Positive voltages here produce attenuation and negative 
voltages produce gain. The actual scaling is -6mV per dB. If, for example, 
the voltage applied to pins 2 and 4 is +36mV, then the current gain will 
be -6dB and the output current will be half as big as the input current. 
Since the actual output signal at pin 8 is a current, it cannot be viewed 
easily with an oscilloscope and is best checked after it has been 
converted into a voltage by the Mixer/Output Buffer described below. R45 
is used to adjust the VCA symmetry and is set to minimize distortion and 
offset. For a complete description of the VCA design and operation see dbx 
application note ANXXX. 

Mixer /Output Buffer 

The output current of the VCA is fed to the summing junction (pin 2) 
of the Output Buffer, U7, and converted into a voltage by R51. This signal 
is then fed to the Output jack thru R53. R53 provides some protS’Ction to 
U7 from improper output connections and sets the output impedance at 22 
ohms. The other 22 ohm resistor, R52, is inside the feedback loop and does 
not contribute to the output impedance. C24 and C25 roll off the gain at 
very high frequencies, necessary for the closed-loop stability of the 
op— amp. This 5534 op— amp will drive a 60(3 ohm load to +18dBv. 

(«Jhen the front panel switch is in the High Frequency position, the 
lowband signal is summed with the VCA signal at U7 thru R48 and C21. In 
the Broadband position, C21 is connected to ground. 




Control Voltage Path 



RMS Dectors (General ) 



The heart o-f the level sensing circuitry in the 263X is the dbx 
patented RMS integrated circuit. This IC takes an ac signal at its input 
and produces a dc voltage at its output that is proportional to the true 
rms level directly in dB. The input (pin 1) is a current, requiring a 
resistor in series -from a voltage source, and acts basically like a 
summing junction. This input resistor sets the nominal level at which the 
output <pin 7) is 0 volts. This output is a low impedance voltage source 
and can drive external circuits directly, the scaling of the output is 
always +6mV/dB. Along with this dc voltage is a small amount of ripple 
which is at twice the input frequency. The "RMS SYM" trim pot adjusts thi« 
ripple for perfect symmetry. Attack and release time constants are 
adjustable with external components connected to pin 6. For a more 
detailed explanation of this IC see dbx application note ANXXX. 

Broadband RMS Dector 



The Broadband RMS Detector, U2, is used to 
of the input signal to the 263X. The input to U 
Input Buffer, which is ac coupled thru C5. The 
at +6mV/dB as described above and is 0 volts wh 
approximately -10dBv in level. This is the "Lev 
input signal is 0dBv, for example, the output w 
is, 0dBv is 10dB above "Level Match", and 10dB 
attack and release time constants are set by R1 
is 750dB per second which is about 6 times fast 
compressor/limiter applications. Symmetry is ad 
is inverted by U3B and can be checked at TPS. 



determine the overall level 
12 (pin 1) comes from the 
dc output (pin 7) is scaled 
en the input is 
'el Match" point. When the 
'ill be about +60mV. That 
X +6mV/dB = +A0mV. The 
4 and C8. The release time 
er than is normally used in 
justed via R7. The output 



High Frequency RMS Detector 



Another RMS Detector, U4, is used to determine the 1 
frequency portion of the input signal. This signal comes 
of the Highpass Filter , USB, and is ac coupled thru CIS. 
adjusted with R32 and the output is monitored at TP6. 



evel of the high 
from the output 
Symmetry is 




CV Processor 



A sibilant or -ess" is detected when the ratio high frequency 
content to broadband level exceeds a certain amount. When this occurs a 
control voltage is generated in proportion to this imbalance and is sent 
to the VCA where the audio signal is attenuated. 

The inverted output o-f the Broadband Detector is summed with the 
output of the High Frequency Detector at U3A. The diodes CR3 and CR4 make 
this opamp an "ideal diode" whose output is 0 volts when the sum of the 
input signals is negitive and has a gain of —2.6 when the sum of the input 
signals is positive. This effectively subtracts the High Frequency signal 
from the Broadband signal. Since these signals have been converted into dB 
by the RMS Detectors, this difference is not dependent on the absolute 
level of the signals. An offset voltage is summed here as well from the 
front panel "More" slider, R22. This voltage determines the threshold of 
the difference when the de-essing action will begin. An additional offset 
IS added by R18 and is used to calibrate the "More" control. 

output of U3A is scaled at +16mV/dB and is checked at TP7. 

LED Display 

provides a constant current of approximately 10mA for the string of 
comparators U8, U9, and U10, shunt this current to the -ISv 
supply when the control voltage (16mV/dB) is greater than the reference 
at the plus input of each comparator section. When the control voltage is 
less than the reference voltage, indicating gain reduction at the VGA, 
the comparator section becomes an open circuit and allows the current to 
flow thru the LED connected to that section, turning it on. All *LEDs above 
this point will be on , and all LEDs below this point will be off. 



Power Supply 

selector switch, located on the rear panel, connects the 
dual primary windings of the power transformer in parallell for 120 volt 
operation and in series for 240 volt operation. The center tapped 
secondary of the transformer reduces the primary voltage to about 48v ac 
full -wave rectified by the diodes CR19, CR20, CR21 , and 
The plus and minus 24v dc is smoothed by capictors C34, C35, C36 and 
Co-7 and checked at TPll and TP12. The voltage regulators Ull and U12 
reduce this voltage to a constant + and - 15 volts dc which is used for 
most of the circuitry in the 263X and can be monitored at TP9 and TP10 
respectfully. The front panel "High Frequency" and "Broadband" LEDs are 
connected to the +24v supply thru R72 and is used to indicate the position 
of switch SI and that the line cord is connected to a live ac mains. 




Troubleshooting and alignment 



Before atempting any troubleshooting or alignment, study the 263X 
owners manual to familiarize youself with the unit. The manual covers the 
operation of all controls, specifications for inputs and outputs, correct 
hook-up etc. The following procedures assume a basic under standi no of the 
operational details of the 263X. 



1* Instruments Required: 

A. Audio-frequency sine-wave oscillator with 50-ohm output impedance 
(Kron-Hite 4200A or equivalent). 

B. Oscilloscope with 10-MHz bandwidth and 2mV per division sensitivitv 
(Philips PM 3233 or equivilent) 

C. Dc voltmeter capable of measuring ImV (Fluke 8060A or eq) . 

D. Ac voltmeter with rms response (Fluke 8086A or eq) . 

2. Inspection and warm— up: 

Inspect the unit for any signs of external damage such as a cut line 
cord or broken controls. Check the position of the voltage selector switch 
on the rear panel and insure that it is set correctly for the ac mains 
voltage you are using. Connect the 263X to a live ac outlet and let it 
warm up for at least 10 minuites before making any adjustments. 



3 . Di sassemb 1 y : 

Be sure the 263X is disconnected from any ac outlet. Refer to the 
exploded mechanical view and locate the four corner rear panel screws, 
MXX. Remove only these corner screws and slide out the rear panel about 4 
inches. Carefully disconnect the transformer secondary cables from the 
main PCB by sliding apart at the connector. Pull only on the connector 
body, If you pull on the wires they will break. Set the rear panel aside 
for now and remove the for corner screws, MX, from the front panel using 
the special hex wrench supplied in the accessory kit. The front panel and 
main PCB will now slide out of the chassis intact. 

Inspect the PCB for any signs of damage such as burnt-out resistors or 
broken wires. It is not necessary to remove the front panel from the main 
PCB unless service is necessary on the LED board or the Frequency pot. 
Reconnect the transformer secondary to the main PCB, connect the line cor< 
to a live ac outlet, and let the unit warm back up for a few minutes. 

4. Power Supply Check: 

^S'fore attemp'^ng any calibration or troubleshooting, check that the 
power supply is working correctly. Verify the following: 



Probe location 

TP9 

TP10 

TP 11 

TP12 



Test Condition 
+15. 00V 
— 15 . 00V 
+24 V dc 
-24 V dc 



Tol erance 
+/- 500mV 
+/— 500mV 
+/- 3 V dc, 
+/- 3 V dc , 



750mV ripple 
750mV ripple 




5. Alignment Procedure; 

Under normal conditions^ the 263X should not require re-calibration 
for the life of the unit. Alignment is necessary only if the unit has been 
disturbed mechanically or if replacement of critical components has been 
necesary. 

A. Broadband RMS Symmetry: 

1. Connect the audio oscillator to the rear panel Input jack on the 263X. 

2. Set the oscillator for 200Hz sine wave at 0dBv level. 

3. Monitor TP4 with oscilloscope and adjust R7 for a symmetrical 400Hz sine 
wave. Amplitude should be approximately 7mV pp (+/— 3mV) . 

4. Using the dc voltmeter, verify that the dc level at TP4 is +70mV 
(+/-20mV>. 

5. Remove the connection fron the Input jack and verify that the level is 
now -170mV at TP4 (+/- 40mV) . 

B. High Frequency RMS Symmetry; 

1. Remove any connections to Input jack and check that the dc level at TP6 
is -300mV (+/- 50mV). 

2. Set front panel Frequency control CCW (800Hz marking). 

3. Set audio oscillator for a 200Hz sine wave at 0dBv and connect to the 
rear Input jack. 

4. Monitor TP6 with oscilloscope and adjust R32 for a symmetrical 400Hz 
sine wave. Amplitude should be 7mV (+/- 3mV) . 

5. Set oscillator to 10kHz at 0dBv and verify that the dc level is now 
+60mV (+/-15mV). 

C. Offset Adjust; 

1 • Set oscillator for a 20kHz sine wave at 0dBv and connect to rear Input 
jack. 

2. Set front panel More control fully right. 

3. Set front panel Frequency control CW (8kHz marking). 

4. Locate and set RIB fully CCW. 

5. Slowly rotate R18 CW untill the last (-20) LED just turns on to full 
intensity. 

6. Set the More control fully left and verify that all the Gain Reduction 
LEDs are now off. 

7. Slowly move the More control to the right and note that the LEDs turn on 
one at a time and^that two or more LEDs never turn on at the same instant 
of time. 

8. Reduce the oscillator level to — 30dBv and verify that all Gain Reductior 
LEDs are still lit. 

9. Remove the oscillator connection from the Input jack and verify that all 
but the last two LEDs are now off. It is OK if less than two LEDs are lit. 

D. High Frequency/Broadband Attenuation Check: 

1. Connect oscillator to rear Input jack and set for 10kHz sine wave at 
0.OdBv level. 

2. Set More control fully left. 

3. Set the front panel switch to the Broadband (IN) position and check tha* 
the Broadband LED is lit. 

4. Connect the ac voltmeter to the rear panel Output jack and verify that 
the level is 0.0dBv (+/- IdB) . 

5. Set the More control fully right and verify that the level is now -17.! 
dBv (+/- l.SdB). 

6. Set the front panel switch to the High Frequency (OUT) position and 
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263X Test Procedure 



A. 



Power Supply v ■ -i 

1 . Monitor TP7 and verity +25 volts dc (+/— ^ volts) with less 

than O.e volts ripple. ^ . 

2 . Monitor TPS and veri-fy -25 Vdc < + /- 2v) with less than U.8V 

r i p p J. • 

3. Mor.?tor TP 9 and veri-fy +15Vdc ( + /- 0.5V). 

4 . Monitor TP 10 and veri-fy — l5Vdc ( + /- 0.5V). 



B. Broadband (BB) RMS Syfnetery 

1. Connect 200Hz , OdBv sine wave to rear Input jack. 

2 ! Monitor TP4 and adjust R7 -for a symetrical 400Hc sine wave, 
approx i matel y 7 mV pp ( + /- 3oiVpp). 

3. Veri-fy that dc level at TP4 is now +70mV ( + /- 20mV) . 

4 ! Remove connection -from Input and verify that dc level is 
now — 170mV (+/— 4umV) . 



C. Hichpass (HP) RMS Symetery 

1. "Monitor TF6 and verify -300mV dc (+/- 50mV) . 

2. Set front panel Frequency control CCW (SooHz). 

3. Connect 200Kz , OdBv sine wave to -Input jack. 

4. Adjust R32 for symetrical 400H2 sine wave , approx i matel y 

• 7 mV pp ( + /- 3mV pp) . . ' , 

5. Sst aeneraiiar -Frepuency to lok Hz and veri*fy du levtefl iss 

now +60 i7jV ( + /” ISiTiV; . 

D- D-f-fset Adjust 

1. Sst generator 'to 2ukHz - 

2 . Set Mor e c on t r o 1 t u 1 1 y r i g h t . 

3. Bel front panel Frequency control CW (Bk Hz > . 
a. Fat a t a F l B f u.l 1 v CCW . 

5 ! Slowly rotate RIS CW untill the last (-20) LEE just turns 
cn to ful i intensity. 

A. Set More control fully left and verify all GR LEDs now off. 
T* SlQiv'^v move the More control right, and verify that the GR 
LEDs ’turn on one at a time and that two or more GR LEDs 
never turn on at the same instant o-i timer. , , r-c i c-r- 

S. F.-educe ^incut level to -3? dBv and verify that all GR LEu=. 

are st il 1 1 it . , ^ 

9. F.'rmove si qnal from Input and verify that =-.11 but tht la.= -. 
two BE LEDs are r.c-v off. It is acceptable if Ites than 

t w o L E D s a r e i X t j 



HF'EE Attenuation Check 

1 . Connect lOl-.Hz , 0.0 dBv to rear Input. 

2. Set More cortrol fully left. _ 

3. Set front panel switch to the In position (Bruc-.dbe.n^ ,■ 






verify that the Ex-o-sdband LED irr lit 



Kon i tor 






P 3 ocl Output and verify 



e i Q n a ! 



1 ev 



1 e 



0. OdBv M-/“ id£-> y 




5. Set More slider -fully right and veri-fy Output level is now 
-17.5 dBv (. + /- 1.5dB>. 

6. Set -front panel switch to High Frequency position and 

veri-fy that Output is now -3.0dBv ( + /- l.SdBv). High 

Frequency LED should be lit. 

7. Set -front panel Frequency control COW (Sou Hz) and veri-fy 
Output level is now —17.5 dBv ( + /- 1.5~BF1. 

e. Set More control -fully le-ft and verify Output level is now 

0.0 dBv i+/~ 1.0 dB> . 

Input Gain Trim 

1. Connect -20dBv, IkHz sine wave to HI-Z MIC Input. 

2. Set R4 ccw (min) and verify — 20dBv at TP 1 (+/- l.SdBv). 

3. Set R4 cw (max) and verify O.OdBv at TP 1 (-1.5, -*-2.5 dPv) 

VC A Symmetry 

1. Connect a low distortion, IkHz, OdBv, sine wave to rear 
panel Input. 

2. Set More control fully left. 

3. Bet Frequency control CW (8kHz). 

4. Set front panel switch to Broadband mode. 

5. Using a suitable analyzer connected to rear panel Output, 
adjust R45 for minimum THD. THD should be less than 
0 . 05 V. . 

6. Select High Frequency mode. THD should still be less than 

0.05 7. 

7. Set Frequency control CCW. 

8. Set More control fully right and verify that THD is less 
than 1.57. (the —4 GR LED should be lit , •'■/— 1 LED) . 

9. Set front panel switch to Broadband. 

10. Chanqe generator frequency to 50Hz and -.-■erify THD is less 

t hi s. n w.' /m * 



Output Offset 

1. Remove any connection from Input and veri-fy that d.c 
at Output is less than +/— 20mV. Note reading. 

2. Connect lOkHz , OdSv sine wave to Input and verify th 
at Output is within 25mV of above reading. 



Noise 

1. Remove any connection from INPUT jack. 

2. Set MORE control fully left. 

3. Verify t^at OUTPUT noise (20Hz to 20kHz 
than -82MBv unweighted and — 85dBv "A" we 



bandwidth ) 
ighted. 



i 



le 
t d 



1 e 



FR 
1 .. 



4. 



6 . 



EQUENC Y RESP0r.:SE 

Set front panel Frequency control tu rr. 
Set Mor e c on t r c 1 f u 1 i y left. 

Sc't front panel switch to Broadband po 
Using a suitable gererator and meter, 
to Input and note reading of output le 
Change gene-ator frequency to 20H:. , 
V e!-" i f '•/ tha'.t the Output le-vel at each 
4 / — 1 . 0 dP of the rea.di rig a.t • 

Stt front panel switch to H*gh Fre. 
1 -G.peat steps J-A a "id 



si tic.- . 

a.ppl V 
V S 1 U 

200Hz , 
-f repu. = I 

-p u e “i c 



. u r . . i. 



2!. Hz 



CdBv 



<5.nd 20 kK; « 

i ^ th.i n 



pOE 1 t i Cfi 



A, n d 



c -U • 




263X Tesit Points 



TPl: Input preamp output (pin 1, U1 . LF 

TP2; LP output (pin 1, U5) . 

TP3: HP output (pin 7 U5) . 

TF'4; BB RliS output (pin 7, U2 / . 

TP5: -BB RMS output (pin 7, U3) . 

TPS ; HP RMS output (pin 7 U4.. 

TP7: CV (16mV/dB, a+ter More control). 
TPS: Base o-f Q1 U4.3v nominal). 

TP9: -^15 volts (pin 3,U11). 

TPIO: -15 volts (pin 3, U12) . 

TPll: +25 volts (unreg) . 

TF12: —24 volts (unreg). 
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Schematics, Assembly Drawings, Parts List 





CABLE ^ 1 COh4DL>C"nDR. SH\ELDED USE ON 
bbonnn , fe.5" LONC a<s,3->< 




PL 3Z02C>5 



REV. 

00 



SHEET 

21 OF 2 



, Bt^VshA 
3P!A\r^ 



PART NUMBER 

3V0T09 



QTY 

G.5" 



3 » 029 e > 




3 \ O 570 


^!r 



X.O- 

L.D- 

























dbx 



ITEM 



CABl_e, 1 COKJDUCTOf^ SH\eLDED USE^ ON 

^ <0*5 L_Ot^G» 



PL 3zoa<^4- 



REV. 

oo 



SHEET 

eoF e 



REF. DESIGNATION 



DESCRIPTION 



CABLE . SHxELOeO, ^ 2L<b AWGi RED 
1 CONDUCTOR W\TH Ol<Avtsl VAJ^RE 



PART NUMBER |QTY 



3\0707 



TEFLOM 


TUe>\N<o 


.0£T 


I. D 


SWRVVsiV<. 


"TU6\HG» 


.1 8T 


I.D 






3IOS70 A/r 



18 

20 


























ITEM 



cable, i COI^OOCTOFI. SvAvELDED | USEt/ ON 

C=iR/iC<, <&. 5" LOKG* I ^(^3 A 



PL 32LOe.C>^ 



REV. 
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SHEET 
2 OF 2 



REF. DESIGNATION 



DESCRIPTION 



CABLE, SM\ELDE0, ^ 2,<5j AWG , <c»RaV 

1-COHDuC^R WITH DP^AvN W\RE 



PART NUMBER QTY 



3\070B <^.5 



"TCFLOH 


-TVje>\VsiG« 


.0217 


I.O 


SHR\NJ\<s 


"TUe>\t^G, 


.\BT 


L. O 



3\oz<^e> M/r 



3\OSTO P/r 


























t USE ON 

/XSS£MBL.V (DO) z^3a(DO) 




REF. DESIGNATION 




DESCRIPTION 






PL 58040^^ rjpi 



PART NUMBER QTY 



4 ^ 001 5 a 




ACC1ELSSOR.V K\-r P^CV<.\K1C^ 
Aw 33 £wve>\_v . 



G\F-r BOX 



ElKO CAvp «iOx 2 ) 



Pl_/\5T»C ©A<3 , 12. A \Ca 



MANiU/KU 



Warf^amtv card 



PLASTIC BAG,, “7 X I £ 



XAPE, "TKAHSPA^RCMT, ADVAESWE 
BACKe.O , V2"WlOE 



SAFETY INSTROCTIOK INSERT 



58040G 



3 ^ 0 ^O 5 






G>00 335 



<b 000 33 



3 * 90 ao 4 



3IO<£><^2 |A/r 
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MA\N RC. BCARP ASSEMBLY [USED ON 
cI-ESSER ^ 




PL 3(S>05AT 



REF. DESIGNATION 



DESCRIPTION 



RC. BOARD FABRICATION 



PART NUMBER QTY 



Z<o05 4”7 




R\ , 54 , 55i 5T<i,; 57, 58, <^9 


Rfc^.sroR »v<, 5^' 


054 lo2 


R2, 


'/ 540R '/AW, 5% 


OS4 344 


R3 


II AK-7 /4W,5V, 


05447Z 


R7, IQ. 3a, A 5 - 


FOT 5 OK TRIM AORveONTAL. MTg. 


070031 



R8, 1 1, 33 , 3<i, 



R9.34 



F\0,35-iSZ.,S3 



14 REI 



R\2.,39 



Rl3 






R14 



K20 



R4 



RESlSTOF^ 39K 



t Z2.K 



2.2 



ttvizi 



g^OK 



<^20 K 



IM 



/aMZ- 



RES\STOR 2<^K1 



poT^ TRIM 4 nK('R.R) 



'/ 4 W , 5 % 



J/ 4 W, s 7 o 



/ 4 w. 5 % 



r/ 



y 4 W. 57 o 



’/aw, 5 % 



VaW. 5“/„ 



i/4W, 37- 



/4VJ, 



0 3^34 3 



05432 3 



05"==V ZZO 



0\ \ B 14 



054-0 <S=4 



054 <£>24 



054 lOS 



054 2.2 5 



OIZc^l 2 . 



0703€»0 

5z-2.iA~7Bra» 
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MA\H P.C, BOARD ASSEMBLY 
..^E-ESSER 



USED ON 






PL 



EM REF. DESIGNATION I DESCRIPTION {PART NUMBER 






RESISTOR WOK I-/ 





SHEET 
5 O F 7 

QTY 



lo 

2 



n 



3 












































Jbx 



N4A1N RC. Board assembly ^sed on 

. --ESSER Z.C 




PL3<oOS47 
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REF. DESIGNATION 



R5^ , <^Q, <S| , , G3 , I RES^S10R> 



-1 Z- R, j ^tr> f CoCo , ~TC^ 






-.4 I RTI 






DESCRIPTION 



L Ks ) 5V< 



PART NUMBER QTY 



OS^ZOZ ^ 




2K7, S7. 



^K4 , '/z W, 57= 



2 72 



070 3G I 




e 1 


C2 


C3,4 


»3, \4, 


2-2. > 


CZ3, i 


2C, ex es, 


39 


C30, 


31 






C 5, O 


. IX 


37 




c 7 ) (G 









capacitor. ^ UOP,CP,YSe IO/4| I '2. 1 2. T I 



lOOH, MY,MINI, 5oV . 5"/^ I |2.a,l49 




ell 



C 12 



i/soV ; RAO.eu , iTo^ 


\ Z70 84 


5 


lo/soV, MD, EL , 2zo% 


127201 


4 




CAPACITOR 



<oHB> , toov/ s%| \Z3 I 



, MV 50V/ 5%| |230£*9 
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1A»N P.C, BOARD 
^e-ESSER 



ASSEMBLY 



USED ON 



Be. _>X 






REV 

CD'S. 



SHEET 
TOP 7 



EM I 



REF. DESIGNATION 



DESCRIPTION 



PART NUMBER QTY 




LED BOARD ASSEMBLY I 4^05 




























-^EAK PAHEL ASSY 



REF. DESIGNATION 



10 



II 



/z 



13 



14- 



15 



I Q> 



n 



IS 



/ d 



zo 



31 ^ .s? n p ipp 



USED ON 








PL 3802. Z3 




DESCRIPTION 



REA.R PAMEL- SCRCHMED 



PART NUMBER 


QTY 


2<50V-^e 


/ 




TRAsMSFORMER>POwER 120/Z40V^Jr '2-3003C> 

* '^1 4 -E.Oe 4 M 2 . 0'7 



SW\TGR,SUDe ho/zeov (Pi^LMT) 



MOLDELO AC SWITCH COVCE^ 



AC UNiE^CORO 



STRAIM REUEF BOSH\NG 



Z.»03S3 



3‘2.02.<ol 
4GS» » \•^o-;o 



3\0-70\ 




TAPPING, SCREW 7Z'' LC . FAN HD, 

X~ recess , STV_ , BLA»C^S 0X1 del . Ac sw) 



3IOTIS 




\Af\CHftiCSCK€Vi ^eiD-4<Joa-2N3K) Fot yFMR 



wut(40“Ks-zK3A) 



tie: wrap, 4 ''long 



SER\AL NUMBER LABETL. 



M)V\ES\VE (LOCTITE) MEDIUM STREHGTH 



WIRE, BUSS, ^ IS AWG. 



31 IT32. 

&Z.A2.40QB00 



3IIGSO 

303Z.I00040 



3l Ol 2.4 



21 0349 



3\03\G 



A/r 



^10303 IVr 







































MAIN ASSY DE-ESSER 
MODEU S(^3X 



USFO ON] 2-6 3X 



ITEM 



REF. DESIGNATION 



PL ACXD\ 56 



Rt'" SHEET 
^ 2 OF2 




DESCRIPTION 



PC BOARD ASSEMBUY 



PART NUMBER QTY 




front R^NEL- ASSE^y\E.EY 



3302.2.^9 




REAR PAINBL A^SSEMBLY 



3Soezs 




SLIDE KNOB 



SCREW, e-UTTOtS HEAD, X 12. 

tapping ('PRONT' EANEt-') 



SCREW, TAPPING, re>ID-42l2-^NSK) 
CREAR PANEL) 



SCREW, TAPPING, CBlR-300<2>-^NaA^ 

Cfor pcb mounting') 



TIE WRAP, 4 "'"LONG 



2I03S7 
• 10040051 GS 



SMTelS 

2000000939 



3M-7 30 
844I30OGOO 


a 


310 1 2.4 


2 




UL/CSA CAUTION LABEL 



LABEL- UL APVD 



03A L./ABEU 



BIOICSS 



2<^oaoi 



a\OI 2.T 




Dl 



/'I ^ 



I cro 



































LED PC BOARD ASSEMBLY 
QE-BSSE-R 



USED ONI ac 



REF. DESIGNATION 



lO RZ- 



PL 3 G.OS 4 S 



REV. 




DESCRIPTION 



P.C. BCARP fabrication 



PART NUMBER QTY 



3005 A 8 




LED HOLDER, I2l POSITION 



JUMPER, H.ERO ohm 



CONNECTOR,R\GHT ANGLE, I "7 P\N 



LED, Vel.l-Ow,CbRcapban d) LN.42ZYP 



LED, Peer, RED LTL-32WA 



LED, (GREENTHIGH PREQ) LN322GP 



'E.aO'Z .43 

1006015 » 6 B 



I I 0085- 



28024 5 " 



\ 402.02? 



402.04 





PQT^ 50 K> SLIDE Q=- PQ UNEAR TAPErI 07035 0 



SPACER , CLEAR T"HRU, NVLON 
lao t.p. X .187 0 »P. yt . 1 _omG 



SCREW, machine, N1 2) X|2 
F.ILLlSrkR HEAP, PHILUIPs DRIVE 




310532. 


2 


3UTOO 


2 


31 104£ 


2 





































FROMT 

AvS 3 e:mbl.v 

REF. DESIGNATION 



USED ON 
2 .<:>oX 



PL 3802 29 



REV. 

oo 



n 

iZ 

13 

J± 

\S 

\G 

Il- 



ia 



9 



20 



Dl /*> -p Q 



DESCRIPTION 

FROMT PAvMEL SCReEKiEp 

PHONE JA.CK ^/A" PANEL MOUNT 
HEX NUT. 90 N\3E 
WAEUER^FLAT PLASTIC BLACK 
VJASHEK, K€KR 

SHIELLDeD cable t-CQhiP. <3>R AY, <o.5"j_<o 
SH\B-DEp CABLE I -COMP. RE D, S'* LG 
SHIELDED CABLE IrCOND. BRN^<Z,.5 "lq 




PART NUM BER |qTY 
290740 



•2.BO 

4 SQQ 5 

3MG' 

ao'arz.^c 

3 MG! 

3106 

•201300 



320 E. 0 <b 
320 ZG5 




WIRE- AND LUO /ASSEK/IBLV 










/\SS£Me.L.V c ElU') 



USED ON 



REF. DESIGNATION 





PL 5304 - 0 B 



DESCRIPTION 



AsSSeWBL-V 



SSOR.V tMT P/XCV«;\HG, 



<3,\p-r BOX 



EINO CAR BOX^ 



PCAC-TlC iSAC j \Zy^ \<b 



MANiU/AL- 



RUBBEliA FOOT , BLACKn 



PLASTIC e>AC, 7 X 12 . 



Z2.0V ADAPTER 



tape j TRANlSPAf=^e.h4T, /\DVAE-S\VE 
e/\ct<.Tio , va" v^/»oe. 




PART NUMBER QTY 



4-001 5 a 




58040G 



3S0EO5 



< 2>00 33 5 




3 SOZO -4 



28024-8 



3\OC<^2. |^/( 



6 rp> 040 R 




























3 PAC»<^ , PACK\M3 ^ 

ASSEM&L'Y, UDL z<J>3.A 



USE ' ON 

2<33~?<. 



PL 5S040T 




± 



DESCRIPTION 




SHE 

20 



PART NUMBER QTY 



master cartok 

PACKVKica < SH\PPl\s\Q MAU4 A3*^Y 








5B0405 



PM 
























ACCE‘^‘:=ORy KIT PACK\S4G, 
ASS ClsA&l-V , MOOei_ Z.G=.3><. 



REF. DESIGNATION 



USE( ON 


2C3X 







PL 5B040G 



REV. 
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DESCRIPTION 

CAF^TON - ACCEISSORY 

RACK EAR ^ ~~ 

RACK BRACKET 
SUB - BANE L_ 

C rTAPTlTE-S)BiP 
PLASTIC BAG. 3 X 1 E ‘/a 
PLASTIC BAG, 3x9 
RACK plate . , T 7 \B- FRO NT 
RACK SCREW 
RACK Plate ^ 
rack Plate , ta b - re AR 

WASHER, FLATfvVFLT-A-lT-'ZNSK) 
RACK PLATE KNOB 

back in\seht 

Cp CTAPTITE-S) PL.T-40O3- -EN3K 
SCF^CVAJ 5UTTON MEAD 4 7^4 



scKEW BUTTON Head a -a 8 



SUB - P/\NE1U- \_ABSL. 



PART NUMBER QTY 
3901 94 



asoT2.o 

looeoost G>5 

2^072<^ 
200 <2.0051 

~2^oTEt 

\00<^00 S I €i 3 

3\ \ TST 
6<fe4 2400 800 

3SOZOO 

3R0 210I 

2-\ 033A 
2004 OO 5\ C.B 

Zoo“i 

ZK 
Zoo’ 

a \0335 
Zoosoo si<2>3 

3 \ OTOO 
30Z I 2 2 00 I 7 

a \0 33<i. 

100700 S I <o3 

3U 7 34 

8>\ Z3oo<2>oo 

a»033<=) 

2ooaoogi<o3 

3 117 ZCi 

6fe3 Z-4 QO 803 

»735 

Zoooooo^ 2 .y 



■ fclUrjgfeM 



cror^/i 




















ITEM I REF. DESIGNATION DESCRIPTION PART NUMBER IqTY 




PLAvST\C BA.G, 

1-VE:^ Df=i.\VE 2.5mm A/F 

TAPE , TRANSsPARE-NT, ADHE:-5>VV/E: 
BACtSE-O) */£” WIDE 

Robber toot > beacvc 



3^0^02. 


2 


3VOTOS 
ZO» C»oo5I<2>3 


D 


3»0<2>c^2. 





214 



























1 



























C4II+ R3 
/23V ♦RT 



47R TRI« 
R.P. 

JNST 8RIK 





C2 ft) 
)«0H XK 



1. 


^V^•K 


U2 


7 


UPC1253R2 


> 



T<>f£ R ^ 

TP7 “ 

? 




COKTROL V0LTR6E IK tI«aV/dB.' 




UPC 1 233H2j 

wy, \z li 




® R2SA O 

I 20R 

. REV LOG 



COMPONENTS MARKED VITH THIS SYMBOL HAVE CRITICAL 
■SPECIFICATIONS IMPORTANT FOR PROTECTION FROM FIRE 
AND ELECTRICAL SHOCK HA2ARDS. WHEN SERVICING. IT IS 
ESSENTIAL THAT ONLY MANUFACTURER ‘ S SPECIFIED PARTS 
BE USED FOR REPLACEMENT. 

PRIOR TO THE RETURN OF THIS APPLIANCE TO THE CUSTOMER. 
AND UPON COMPLETION OF SERVICING. SERVICE PERSONNEL ARE 
REQUIRED TO TEST THIS UNIT FOR ADEQUATE INSULATION . 
RESISTANCE BETWEEN THE POVER SUPPLY AND EXPOSED PARTS. 



BROADBAKO '=* 




uPCl232H2j 



' I CD 25U ■ 



+ j C21 
iSLO/sev 
Trad El 



0 

HIGH FREQOEKCY 

GREEK 



O < 



BROAOBAKO i 

YELLOV I 

^ REF LED BOARD * 
I SEE NOTE 1 1 j 



i — o 




I C3* 
t*70/35V 

Frac el 

♦30/- 102 



C3G 

/^J/50V 

:T«ad el 

-SJ/-I02 



i CR21 CR22 I 
' — W p W — : 

1MA003 1K4J03 



4:*7t/35V 

Trad £l 

*30/- It: 



1C37 

r?/50v 

Trad el 

♦50/-102 



C3* 

s:i 0/30V 
( RAC El 



:±:t0K :i:u 

Tcd 23U Tcc 



^ ^ ^ 



cd'Ku 

C2» 

r -^ — 

10K { 

V CC 25u‘ 



t C3 0 ptsvl 

jco’JSu"^ 







tlAdBlQ 

i 

r CKl -7 



i-CKl-S 



1 REF 

i LED BORRD 
I SEE NOTE n 



LPiST USED { NOT USED 
REFERENCE . DES I SNPiTI ONS 



UNLESS OTHERWISE SPECIFIED* 

1. ALL RESISTORS ARE EXPRESSED IN OHMS AND ARE 1/4W. 5X. 

2. ALL CAPACITORS ARE EXPRESSED' -IN MICROFARADS. 

3. ALL CD 25U CAPACITORS ARE -^/-20X. • 

4. ALL RAD EL CAPACITORS ARE M-/-20X-. . - 

5.. DENOTES GROUND IS CONNECTED TO MAIN GROUND AT- ' 

ONLY ONE POINT. 

6. DENOTES GROUNDS ARE TI ED - TOGETHER AND 

CONNECTED TO MAIN GROUND AT ONLY ONE POINT. 

■7: ^ DENOTES GROUNDS ARE TIED TOGETHER AND - 

■ CONNECTED TO MAIN GROUND AT ONLY ONE POINT. . 

e. DENOTES VOLTAGES ARE TIED TOGETHER AND , . 

LU CONNECTED TO SUPPLY VOLTAGE AT ONLY ONE POINT. 

9. ryi DENOTES VOLTAGES ARE TIED TOGETHER AND 

CONNECTED TO SUPPLY VOLTAGE AT ONLY ONE PO-INT. 

10. SWITCH IS SHOWN IN THE "GUT** POSITION, 

11. REFERENCE LED BOARD PARTS LIST NO. 'PL360548 

’2. IE .M. USEC A OUMPE*-,-. 
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